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ORGANIC DISPLAY APPARATUS
COMPRISING MOISTURE PROPAGATION
PREVENTING MEANS

TECHNICAL FIELD

The present invention relates to a display apparatus using,
an organic EL. (an abbreviation of Electro Luminescence,
hereinafter abbreviated as “EL”) device, that 1s, an organic
light emitting device.

BACKGROUND ART

The development of EL devices each using a thin film
formed of a luminous material has been advanced 1n recent
years. In particular, research on, and the development of, an
organic EL device have been vigorously advanced because of
the potential of the device to serve as a light emitting device
having high-speed responsiveness and high efficiency. In
general, an organic EL device, that 1s, an organic light emut-
ting device has such a structure that an anode and a cathode
are formed as a pair of electrodes on a substrate, and plural
organic compound layers including a light emitting layer are
laminated between the pair of electrodes by employing, for
example, a vapor deposition method.

A hole transporting layer and a hole 1njecting layer on an
anode side with respect to the light emitting layer, and an
clectron transporting layer and an electron injecting layer on
a cathode side with respect to the light emitting layer are
approprately provided as an organic compound layer.

In addition, at least one electrode of the anode and the
cathode must be a light transmission electrode (transparent
clectrode) 1n order that light emitted from the light emitting
layer may be extracted. An indium tin oxide (ITO), an indium
zinc oxide (I1Z0), or the like 1s used 1n the transparent elec-
trode.

When a display 1n which a large number of organic light
emitting devices are arranged 1s driven by using an active
matrix circuit, each organic light emitting device (pixel) must
be connected with a pair of thin film transistors (TFTs) for
controlling a current 1n the pixel.

In addition, an organic light emitting device deteriorates
owing to moisture, so some conftrivances to protect the
organic light emitting device from external moisture or oxy-
gen are needed. For example, the organic light emitting
device must be covered with a sealing film, or must be affixed
with sealing glass by using a resin, to seal the device hermeti-
cally, and an 1nert gas such as nitrogen must be sealed 1n the
hermetically sealed area.

Here, a conventional active matrix type display apparatus
will be described with reference to FIGS. 9 and 10.

A display pixel 1s established by laminating and forming a
TFT and an organic light emitting device on a glass substrate
500. To be specific, a TFT 501 for driving the organic light
emitting device 1s formed on the substrate 500. The TFT 501
1s covered with an 1norganic insulating layer 517, and 1s
turther covered with a planarizing layer 518 for planarizing
the surface of the substrate. A reflecting electrode 520 1s
formed on the resultant.

The reflecting electrode 520 1s patterned for each pixel, and
the retlecting electrode 520 and the drain electrode of the TF'T
501 are electrically connected to each other through a contact
hole formed in each of the inorganic insulating layer 317 and
the planarizing layer 518.

A device 1solation film 530 1s an insulating layer provided
between adjacent pixels, and 1s placed so as to cover an edge
portion of the reflecting electrode 520.
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2

A hole transporting layer 523, a light emitting layer 522,
and an electron transporting layer 524 are formed as an
organic compound layer including a light emitting layer on
the reflecting electrode (first electrode) 520 as an anode.
Then, a transparent electrode (second electrode) 521 as a
cathode 1s formed, whereby an organic light emitting device

1s completed (see FI1G. 10).

A sealing substrate 540 1s stuck to the substrate S00 by
using an adhesive member 541 1n order that the organic light
emitting device having the above constitution may be pro-
tected from moisture.

The organic light emitting device deteriorates owing to the
infiltration of not only moisture from the outside but also
moisture taken 1n at the time of the formation of a TFT or of
an electrode and present 1n an area surrounded by the sub-
strate and a sealing film or sealing glass 1nto the organic light
emitting device. A source of moisture present 1in such area 1s,
for example, the planarizing layer provided for planarizing
the substrate and formed of an insulating resin such as a
polyimide-based resin or an acrylic resin.

The plananzing layer not only discharges moisture but also
serves as a path through which moisture infiltrating from the
outside 1s propagated to infiltrate into the organic light emiat-
ting device. In view of the foregoing, attempts have been
made to prevent the infiltration of moisture into the organic
light emitting device by: separating the planarizing layer with
a planarizing layer dividing portion provided outside a pixel
area;, and covering the separated portion with an electrode

material to trap moisture 1n the planarizing layer (see Japa-
nese Patent Application Laid-Open Nos. 2004-33352677, 2005-

164818 and 2006-58731).

In addition, when the organic compound layer of which the
organic light emitting device 1s formed are formed 1n a con-
tinuous manner to straddle organic light emitting devices, not
only the planarizing layer but also the organic compound
layer 1tself serve as paths through which moisture infiltrating

from the outside 1s propagated.
In a display apparatus having plural pixels, a nondisplay

device (dummy pixel) 1s formed for securing the accuracy of
a repeating pattern needed 1n an 1image forming step.

Nondisplay devices are each formed 1n the same manner as
in a pixel in a display area, and are arrayed at the same interval
as that of the pixels in the display area. However, the nondis-
play devices are formed outside the display area, and are not
actually driven.

In each of Japanese Patent Application Laid-Open Nos.
2004-335267, 2005-164818 and 2006-587351, a planarizing
layer dividing portion 1s present at a boundary portion
between the inside of a display area and the outside of the
display area, or 1s present outside the display area so that the
area of a peripheral part not used for display 1s increased. In
addition, the area of a peripheral part 1s increased similarly 1n
a nondisplay device.

Meanwhile, 1n a final product such as a mobile phone or a
digital camera on which a display apparatus may be mounted,
there has been a growing trend toward the implementation of
pixels at a high density. Accordingly, 1n the display apparatus,
a reduction 1n area of a peripheral part (frame) where no
image 1s displayed in accordance with the size of the display
apparatus has been requested. However, 1n a display appara-
tus of each of Japanese Patent Application Laid-Open Nos.
2004-335267, 2005-164818 and 2006-38751, the area of a
peripheral part 1s increased, with the result that a frame area
Increases.

DISCLOSURE OF THE INVENTION

The present invention provides a display apparatus with a
narrow frame while having a structure 1n which an organic
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light emitting device 1s protected from moisture generated
from a planarizing layer or infiltrating into the organic light
emitting device through the planarizing layer or an organic
compound layer of which the organic light emitting device 1s
formed.

To solve the above-mentioned problems of the background
art, according to one aspect of the present invention, there 1s
provided a display apparatus including:

a substrate;

plural thin film transistors formed on the substrate;

a planarizing layer covering the plural thin film transistors;

plural organic light emitting devices formed on the pla-
narizing layer, the organic light emitting devices each having,
a first electrode, an organic compound layer, and a second
clectrode on the substrate in a stated order, and the plural
organic light emitting devices forming a display area; and

plural non-light emitting devices formed on the planarizing
layer outside the display area, the plural non-light emitting
devices each having a discontinuous part of the planarizing
layer formed 1n the device.

According to another aspect of the present invention, there
1s provided a display apparatus including:

a substrate;

plural thin film transistors formed on the substrate;

a planarizing layer covering the plural thin film transistors;

plural organic light emitting devices formed on the pla-
narizing layer, the organic light emitting devices each having,
on the substrate, a first electrode patterned for each of the
organic light emitting devices, an organic compound layer
formed on the first electrode 1n a continuous manner to
straddle the organic light emitting devices, and a second
clectrode formed on the organic compound layer 1n a con-
tinuous manner to straddle the organic light emitting devices,
and the plural organic light emitting devices forming a dis-
play area; and

plural non-light emitting devices formed on the planarizing
layer outside the display area, the non-light emitting devices
cach having, on the substrate, a patterned third electrode and
the second electrode extending from the display area,

in which a film formation edge of the organic compound
layer 1s closer to the display area than each of the non-light
emitting devices, and, in each of the non-light emitting
devices, the third electrode and the second electrode are in
contact with each other.

In the present invention, the discontinuous part of the pla-
narizing layer serving as the generation source ol moisture
and a path through which moisture 1s infiltrated into each
organic light emitting device 1s formed 1n a nondisplay device
provided outside the outermost pixel of the display area.
Alternatively, the film formation edge of organic compound
layer serving as a path through which moisture 1s infiltrated
into each organic light emitting device 1s closer to the display
area than each nondisplay device, and a pair of electrodes 1s 1n
contact 1n each nondisplay device. As a result, the flow of
moisture nfiltrating 1nto each organic light emitting device
through the planarizing layer or the organic compound layer
can be shielded. Further, the formation of the discontinuous
part of the plananizing layer 1n each nondisplay device can
narrow a nondisplay area ({frame), whereby a display appara-
tus which has a narrow frame and suppresses deterioration
owing to moisture can be provided.

Further features of the present invention will become
apparent from the following description ol exemplary

embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 11s a schematic sectional view showing the section of
a display apparatus according to first embodiment of the
present invention.
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FIG. 2 1s a schematic plan view showing the planar struc-
ture of the display apparatus of FIG. 1.

FIG. 3 15 a schematic sectional view showing another sec-
tional constitution according to first embodiment.

FIG. 4 1s a schematic plan view showing another planar
constitution according to first embodiment.

FIG. 5 1s a schematic sectional view showing another sec-
tional constitution according to first embodiment.

FIG. 6 1s a schematic sectional view showing another sec-
tional constitution according to first embodiment.

FIG. 7 1s a schematic plan view showing another planar
constitution according to first embodiment.

FIG. 8 1s a schematic sectional view showing the section of
a display apparatus according to second embodiment of the
present invention.

FIG. 9 1s a schematic view showing the section of a con-
ventional active matrix type display apparatus.

FIG. 10 1s a schematic view showing the section of an
organic compound layer.

BEST MODE FOR CARRYING OUT TH
INVENTION

(L]

Hereinatter, the best mode for carrying out the present
invention will be described with reference to the figures.
However, the present invention 1s not limited to the best mode.

First Embodiment

FIG. 1 1s a schematic sectional view showing a display
apparatus according to first embodiment of the present inven-
tion. In FIG. 1, reference numeral 101 represents a substrate;
102, a source region; 103, a drain region; 104, an active layer;
105, a gate clectrode; 106, a gate insulating film; 107, an
interlayer insulating film; 108, a drain electrode; 109, an
inorganic insulating film; and 110, a planarizing layer. In
addition, reference numerals 200 and 210 each represent a
thin film transistor (TFT); 300, a first electrode; 310, an
organic compound layer; 320, a second electrode; 330, a
device 1solation film; 340, an organic light emitting device;
350, a third electrode; and 360, a nondisplay device. Refer-
ence numeral 401 represents a sealing substrate; 402, an
adhesive member; and 403, a gap.

The display apparatus according to this embodiment has:
the substrate 101; the plural TFTs 200 and 201 formed on the
substrate; the planarizing layer 110 covering the plural TFTs;
and the plural organic light emitting devices 340 formed on
the planarizing layer to form a display area. The display
apparatus has the plural nondisplay devices (dummy pixels)
360 formed on the planarizing layer 110 outside the display
area.

An organic light emitting device 1s a device that contributes
to display. Each organic light emitting device 1s formed of the
first electrode 300, the organic compound layer 310, and the
second electrode 320. A nondisplay device 1s a device that
does not contribute to display. Each nondisplay device may
have the same layer constitution as that of each organic light
emitting device, or may have a layer constitution different
from that of each organic light emitting device. In this
embodiment, the nondisplay devices 360 each have the same
layer constitution as that of each organic light emitting device
because the nondisplay devices are each formed of the third
clectrode 350, the organic compound layer 310, and the sec-
ond electrode 320. The term “different layer constitution™
refers to, for example, a constitution 1n which the third elec-
trode formed 1n the same manner as 1n the first electrode 300
1S absent, a constitution 1n which the second electrode 1s
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absent, or a constitution 1n which the organic compound layer
310 are absent. In addition, each nondisplay device may be
caused to emit light, or may not be caused to emit light. When
cach nondisplay device 1s caused to emit light, a light shield-
ing member 1s preferably provided on a light extraction side
in order that the device may not be used as a display pixel.

The display apparatus 1s established by laminating and
forming the TFTs 200 and 210, the organic light emitting
devices 350, and the nondisplay devices 360 on the substrate
101 formed of glass. The substrate 101 may be transparent, or
may be opaque. The substrate may be an 1nsulating substrate
tformed of a synthetic resin or the like, or may be a conductive
substrate or semiconductor substrate having an insulating
film formed of silicon oxide, silicon nitride, or the like formed
on 1ts surface.

The TFT 200 for driving each of the organic light emitting,
devices 340 1s formed on the substrate 101. The active layer
104 formed of polysilicon of which the TF'T 200 1s formed 1s
not limited to polysilicon, and amorphous silicon, microcrys-
talline silicon, or the like may be used 1n the layer. The TFT
200 15 covered with the 1norganic insulating film 109 formed
of silicon nitride, and 1s further covered with the planarizing
layer 110 formed of an acrylic resin for planarizing the sur-
face of the substrate. The 1morganic msulating film 109 may
be an morganic msulating film formed of silicon oxynitride,
silicon oxide, or the like. The planarizing layer 110 may be
formed of a polyimide-based resin, a norbornene-based resin,
a fluorine-based resin, or the like.

The TFT 210 1s formed below each of the nondisplay
devices 360; the TFT 210 may not be formed. The case where
the TEFT 210 1s formed 1s an additionally preferable constitu-
tion because the continuity of the pattern formation of the
TFT 200 formed in the display area can be maintained. It 1s
preferable that the TFTs be periodically formed over the
range from the lower portions of the organic light emitting,
devices to the lower portions of the non-light emitting devices
for maintaining the continuity. In this case, the TFT 210
tormed below each of the nondisplay devices 360 preferably
has the same layer constitution as that of the TFT 200 formed
below each of the organic light emitting devices, and the form
and composition of each layer of the TFT 210 are also pret-
erably the same as those of each layer of the TFT 200.

In FIG. 1, the third electrode 350 and the TFT 210 are
clectrically connected to each other through a contact hole
provided for the plananizing layer 110; the contact hole may
not be provided, and the electrode and the TFT may not be
clectrically connected to each other. When both the electrode
and the TFT are electrically connected to each other, but none
of the nondisplay devices 1s caused to emit light, no display
signal 1s preferably supplied to the TF'T 200 of each of the
dummy pixel portions.

The planarizing layer 110 has a discontinuous part 1n each
of the plural nondisplay devices 360 (see FIG. 2) which are
formed on the outer periphery of the display area and which
do not contribute to display. In other words, intrinsically, a
device on an outer peripheral part 1s not used for display, and
1s defined as a nondisplay device because the continuity of a
repeating pattern needed upon formation of a TFT, and an
clectrode and an organic compound layer to be formed on the
TFT 1s not maintained. The discontinuous part of the pla-
narizing layer 110 1s formed in the nondisplay device. In the
discontinuous part, moisture present in the planarizing layer
110, or moisture that propagates through the planarizing layer
to infiltrate from the outside can be prevented from propagat-
ing through the display area. Further, the formation of the
discontinuous part 1n the nondisplay device can narrow the
width of an area (frame area) around the display area. The
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discontinuous part has only to be structured so as to prevent
the propagation of moisture. The discontinuous part may be a
portion where the planarizing layer 1s not formed (FIG. 2).
Alternatively, the thickness of the planarizing layer at the
discontinuous part may be smaller than that at any other
portion (FIG. 3). The case where the planarizing layer 1s not
formed 1n the discontinuous part has an additionally large
preventing effect on the propagation of moisture.

In addition, the discontinuous part may be formed 1n each
nondisplay device as shown 1n FIG. 4; the discontinuous part
1s preferably formed 1n a continuous manner to straddle plural
nondisplay devices like FIG. 2 instead of being merely
formed in each nondisplay device. In general, nondisplay
devices occupy a large part of a nondisplay area, so the
formation of the discontinuous part of a planarizing layer 1n
cach of the nondisplay devices can exert a preventing elfect
on the propagation of moisture; such formation of the discon-
tinuous part that the portion straddles plural nondisplay
devices can exert an additional effect.

Further, the discontinuous part of the planarizing layer
preferably surrounds the outer periphery of the display area.
Providing at least one side of the display area with the dis-
continuous part of the planarizing layer can exert a preventing
eifect on the propagation of moisture 1n the side; providing
cach of all sides of the display area with the discontinuous
part can exert an effect on each of all the peripheral sides,
whereby high-quality display can be performed over an addi-
tionally long time period.

The first electrode (reflecting electrode) 300 1s formed on
the planarizing layer 110 1n the display area, while the elec-
trode 1s formed on the inorganic msulating film 109 1n the
nondisplay area. The first electrode 300 1s patterned for each
organic light emitting device, and the first electrode 300 and
the drain electrode 108 of the TFT 200 are electrically con-
nected to each other through a contact hole formed 1n each of
the morganic insulating film 109 and the planarizing layer
110.

Chromium 1s used in the first electrode 300; a silver film, a
silver film containing an additive, an aluminum film, an alu-
minum {ilm containing an additive, or an aluminum alloy film
may be used as the electrode. In addition, an electrode having
a high work function such as an oxide transparent conductive
film formed of an indium tin oxide (ITO) or an 1ndium zinc
oxide (IZ0) may be further formed on the first electrode 300
in order that the property with which a carrier 1s injected into
an organic compound layer may be improved. In addition, the
first electrode may be a transparent electrode, and a reflecting
member may be provided between the second electrode and
the planarizing layer.

The device 1solation film 330 1s an insulating film provided
between adjacent organic light emitting devices and around
an organic light emitting device, and 1s placed so as to cover
an edge portion of the first electrode 300. An morganic 1nsu-
lating film formed of, for example, silicon nitride, silicon
oxynitride, or silicon oxide 1s desirably used in the device
1solation film 330. An acrylic resin, a polyimide-based resin,
a novolac-based resin, or the like 1s also desirably used 1n the
f1lm.

The organic compound layer 310 including a light emitting
layer, and the second electrode (transparent electrode) 320
serving as a cathode are formed in the stated order on the first
clectrode 300 serving as an anode. The second electrode 1s an
clectrode formed 1n a continuous manner to straddle organic
light emitting devices. The anode and the cathode may be
inverted: the first electrode may serve as a cathode, and the
second electrode may serve as an anode.
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The organic compound layer 310 including a light emitting
layer are formed of, for example, three layers: a hole trans-
porting layer, the light emitting layer, and an electron trans-
porting layer. Only the light emitting layer may be used, or the
organic compound layer may be formed of plural layers such
as two layers or four layers. When any one layer of the organic
compound layer 310 1s a layer to be commonly used by plural
organic light emitting devices, such formation that the layer is
continuous to straddle the plural orgamic light emitting
devices can simplity the production of the display apparatus;
provided that, 1n this case, the film formation edge of the
organic compound layer 1s preferably closer to the display
area than each nondisplay device because the organic com-
pound layer also serves as a layer through which moisture
propagates as 1n the case of FIG. 5. With such constitution,
one path through which moisture propagates from a non-light
emitting device to an organic light emitting device can be
blocked. Further, 1n this case, when each nondisplay device
has the third electrode 350 and the second electrode 320, the
device 1s of such a constitution that the third electrode and the
second electrode are in contact with each other. Since each of
the third electrode and the second electrode 1s formed of an
inorganic material, and the electrodes are tightly in contact
with each other, the propagation of moisture through an inter-
face between the organic compound layer can be effectively
prevented.

In addition, the organic compound layer preferably extends
from the display area to a nondisplay device because the
tolerance of alignment accuracy upon film formation
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expands. Even when the organic compound layer extends
from the display area to the nondisplay device, the propaga-
tion of moisture through the organic compound layer can be
prevented as long as the discontinuous part of the planarizing
layer has a step height of 1 um or more. The thickness of the
organic compound layer 1s extremely thin, specifically, sev-
eral tens of nanometers to several hundreds of nanometers,
and the layers become additionally thin, or are separated at a
step portion (FIG. 6). As aresult, the propagation of moisture
becomes difficult, whereby the infiltration of moisture into
the display area can be prevented. When the organic com-
pound layer are formed by a film formation method having
high linear film formability such as a vapor deposition
method, film formation at a step portion becomes difficult,
whereby a preventing effect on the propagation of moisture 1s
additionally improved.

For example, electron donative FLLO3 i1s used 1n the hole
transporting layer. Any other material may also be used.

The light emitting layer of which the organic compound
layer 310 are formed 1s separately colored by a metal mask,
and 1s provided for each luminescent color. Examples of a
material to be used 1n the light emitting layer are as follows:
CBP doped with Ir(p1q), 1s used 1n a red light emitting layer,
Alg, doped with coumarin 1s used 1n a green light emitting
layer, and B-Alqg, doped with perylene 1s used 1n a blue light
emitting layer. Any other material may also be used. By the
way, the following formulae show the molecular structure of
a material of which the organic compound layer 310 is
formed.

7= X
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For example, bathophenanthroline having electron accept-
ability 1s used 1n the electron transporting layer. Any other
material may also be used.

The second electrode (transparent electrode) 320 serving
as a cathode 1s formed on the organic compound layer 310,
whereby the respective organic light emitting devices are
formed 1n the display area. An indium zinc oxide (I1Z0) 1s
used 1n the transparent electrode 320; an oxide transparent

conductive film formed of an indium tin oxide (ITO) or the
like, or a metal semi-permeable film formed of silver, alumi-
num, gold, or the like may also be used.

As described above, the first electrode 300, the organic
compound layer 310, and the second electrode 320 are lami-
nated even 1n a nondisplay device. Such laminated structure
can secure the continuity of patterning. It should be noted that
the manner 1n which the second electrode 1s laminated 1s not
limited to that described above, and a laminated structure in
which the first electrode 300 1s not formed, or a laminated
structure 1 which the organic compound layer 310 are not
formed 1s also permitted. A laminated structure in which the
organic compound layer 310 are not formed in a nondisplay
device 1s convenient because the infiltration of moisture from
the outside of the display area through the organic compound
layer 310 can be prevented.

After the formation of the organic compound layer 310, the
glass substrate 401 1s stuck to the substrate with a UV curable
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epoxy resin as the adhesive member 402 1n order that the
deterioration of an organic light emitting device due to mois-
ture from the outside may be prevented. A space 1n the glass
substrate 401, that 1s, the gap 403 1s filled with dry nitrogen.
This sealing operation 1s performed 1n a nitrogen atmosphere
having a dew point of —60° C. or lower. By the way, amoisture
absorbing film formed of, for example, strontium oxide or
calcium oxide 1s more preferably formed on the organic light
emitting device side of the glass substrate 401.

In addition, 1n this embodiment, the sealing 1s performed
with the glass substrate 401; the sealing may be performed
with an morganic insulating film formed of, for example,
s1licon nitride, silicon oxynitride, or silicon oxide.

The display apparatus according to the present invention
has the discontinuous part of the planarizing layer 110, which
serves as the generation source of moisture and a path through
which moisture 1s infiltrated into an organic light emitting
device, formed 1n a nondisplay device provided outside the
outermost pixel of the display area. As a result, the tlow of
moisture infiltrating nto the organic light emitting device
through the planarizing layer 110 can be shielded. In addition,
the utilization of the nondisplay device can narrow the non-
display area (frame), whereby a display apparatus which has
a narrow {rame and suppresses deterioration owing to mois-
ture can be provided.

The display apparatus according to the present invention 1s

applicable to the display portion of any one of various elec-
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trical appliances. For example, the display apparatus 1s appli-
cable to the electronic view finder portion of a digital camera
or to a lighting apparatus.

In a display apparatus shown in FIG. 2, anondisplay device
corresponding to one pixel 1s provided for the outer periphery
of a display area; nondisplay devices corresponding to plural
pixels may be provided. For example, 1n the case of a display
apparatus formed of R, G, and B pixels, a nondisplay device
1s provided for each of R, G, and B colors 1n some cases. In
such cases, three dummy pixels are provided (FIG. 7). Then,
when dummy pixels corresponding to plural pixels are pro-
vided as described above, a moisture shielding structure (the
discontinuous part of a planarizing layer) may be provided for
the area of any one of the pixels, or plural moisture shielding,
structures may be provided for the areas of all pixels.

Second Embodiment

FIG. 8 1s a schematic sectional view showing a display
apparatus according to second embodiment of the present
invention. Hereinatter, the description of the same constitu-
tion as that of first embodiment will be omaitted.

The display apparatus according to this embodiment has:
the substrate 101; the plural TF'T's 200 and 201 formed on the
substrate 101; the planarizing layer 110 covering the plural
TFTs; and the plural organic light emitting devices 340
formed on the planarizing layer to form a display area. The
display apparatus has the plural nondisplay devices (dummy
pixels) 360 formed on the planarizing layer 110 outside the
display area.

Each of the organic light emitting devices 340 has, on the
substrate 101, the first electrode 300 patterned for each
organic light emitting device, the organic compound layer
310 formed 1n a continuous manner to straddle organic light
emitting devices, and the second electrode 1n the stated order.

Each of the nondisplay devices 360 has, on the substrate
101, the patterned third electrode 350 and the second elec-
trode 320 extending from the display area in the stated order.

The film formation edge of the organic compound layer
310 1s closer to the display area than each of the nondisplay
devices 360, and, 1n each of the non-light emitting devices
360, the third electrode 350 and the second electrode 320 are
in contact with each other. Such constitution can block a path
through which moisture propagates from each of the non-
light emitting devices 360 to each of the organic light emitting
devices 340. Further, each of the third electrode and the
second electrode 1s formed of an inorganic matenal, and
clectrodes are tightly in contact with each other, so the propa-
gation ol moisture through an interface between the organic
compound layer can be effectively prevented.

While the present invention has been described with refer-
ence to exemplary embodiments, it 1s to be understood that
the invention 1s not limited to the disclosed exemplary
embodiments. The scope of the following claims 1s to be
accorded the broadest mterpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application Nos. 2006-196430, filed Jul. 19, 2006, and 2007 -

165844, filed Jun. 25, 2007, which are hereby incorporated by
reference herein in their entirety.

The invention claimed is:

1. A display apparatus comprising:

a substrate;

plural thin {ilm transistors formed on the substrate;

a planarizing layer covering the plural thin film transistors;

plural organic light emitting devices formed on the pla-
narizing layer, the organic light emitting devices each
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having a first electrode, an organic compound layer, and
a second electrode on the substrate 1n a stated order, and
the plural organic light emitting devices forming a dis-
play area; and

plural non-light emitting devices formed on the planarizing

layer outside the display area, the plural non-light emat-
ting devices each having a discontinuous part of the
planarizing layer formed 1n the device,

wherein the discontinuous part 1s formed 1n a continuous

manner to straddle the plural non-light emitting devices.

2. The display apparatus according to claim 1, wherein the
discontinuous part comprises a portion where the planarizing
layer 1s not formed.

3. The display apparatus according to claim 1, wherein the
discontinuous part surrounds an outer periphery of the dis-
play area.

4. The display apparatus according to claim 1, wherein:

the plural non-light emitting devices each have a third

clectrode formed on the substrate and the second elec-
trode extending from the display area; and

a 1ilm formation edge of the organic compound layer 1s

closer to the display area than each of the non-light
emitting devices, and, 1n each of the non-light emitting

devices, the third electrode and the second electrode are
in contact with each other.

5. The display apparatus according to claim 1, wherein:

the plural non-light emitting devices each have a third

clectrode formed on the substrate, and the organic com-
pound layer and the second electrode extending from the
display area; and

the discontinuous part of the planarizing layer has a step

height of 1 um or more.

6. The display apparatus according to claim 1, wherein the
thin film transistors are formed over a range from lower
portions of the organic light emitting devices to lower por-
tions of the non-light emitting devices.

7. A display apparatus comprising;:

a substrate;

plural thin film transistors formed on the substrate;

a planarizing layer covering the plural thin film transistors;

plural organic light emitting devices formed on the pla-

narizing layer, the organic light emitting devices each
having a first electrode, an organic compound layer, and
a second electrode on the substrate 1n a stated order, and
the plural organic light emitting devices forming a dis-
play area; and

plural non-light emitting devices formed on the planarizing

layer outside the display area, the plural non-light emat-
ting devices each having a discontinuous part of the
planarizing layer formed 1n the device,

wherein the discontinuous part comprises a portion at

which a thickness of the planarizing layer 1s smaller than
the thickness of the planarizing layer at any other por-
tion.

8. The display apparatus according to claim 7, wherein the
discontinuous part comprises a portion where the planarizing
layer 1s not formed.

9. The display apparatus according to claim 7, wherein the
discontinuous part surrounds an outer periphery of the dis-
play area.

10. The display apparatus according to claim 7, wherein:

the plural non-light emitting devices each have a third

clectrode formed on the substrate and the second elec-
trode extending from the display area; and

a 1ilm formation edge of the organic compound layer 1s

closer to the display area than each of the non-light
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emitting devices, and, 1n each of the non-light emitting the discontinuous part of the planarizing layer has a step
devices, the third electrode and the second electrode are height of 1 um or more.
in contact with each other. 12. The display apparatus according to claim 7, wherein the
11. The display apparatus according to claim 7, wherein: transistors are formed over arange from lower portions of the
the plural non-light emitting devices each have a third 5 organic light emitting devices to lower portions of the non-
clectrode formed on the substrate, and the organic com- light emitting devices.

pound layer and the second electrode extending from the
display area; and £ % k% %
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